Genome-wide sperm deoxyribonucleic acid methylation is altered in some men with abnormal chromatin packaging or poor in vitro fertilization embryogenesis.
To evaluate genome-wide DNA methylation patterns in sperm from men with abnormal sperm chromatin packaging and patients displaying abnormal embryogenesis after IVF in the absence of known female factors. Case-control study. University andrology and research laboratory. Men with abnormally high and low protamine 1/protamine 2 ratio (n = 15); patients who have undergone IVF/intracytoplasmic sperm injection resulting in abnormal embryogenesis (n = 13); and normozoospermic, fertile controls (n = 15). Genome-wide sperm DNA methylation was measured using the Illumina Infinium HumanMethylation27 BeadChip assay. Follow-up targeted methylation analysis was performed using bisulfite pyrosequencing. Methylation levels at more than 27,000 CpGs genome-wide were compared between groups. Of the 43 men analyzed, 40 displayed highly concordant methylation patterns; however, two men with abnormal protamine 1/protamine 2 and one abnormal embryogenesis patient displayed significantly altered methylation patterns across a large number of CpGs. Imprinted regions were more prone to deregulation than the genome at large. We have identified three individuals displaying broad disruption of sperm DNA methylation profiles. Although the sample set analyzed is relatively small, these results indicate that broad disruptions in sperm DNA methylation may be an important signature in some infertile men. Functional studies will be necessary to characterize the developmental consequences of such epigenetic disruption.